Aneurysmal dilatation of the great vein of Galen is a rare cause of hydrocephalus. Eight cases confirmed by autopsy as well as 9 unconfirmed observations are to be found in the literature. It is the purpose of this paper to present a ninth autopsied case and a brief summary of the previous reports on the subject.
FIG. 1. Diagram of the medial aspect of the brain demonstrating the aneurysmal vein of
Galen and the dilated straight sinus.
tudinal sinuses were patent but the falx cerebri was fenestrated posteriorly. The torcular Herophili and straight sinus were massively dilated. Anteriorly the straight sinus communicated through a short, narrow canal with an ovoid, 4 x 5 cm., white, opaque sac (figs. 1, 2, 3), occupying the position of the great vein of Galen, the wall of which was 0.5-2 mm. in thickness. The aneurysm, straight sinus, torcular and the dilated right transverse sinus were partially occluded by an old blood clot which was adherent to the walls except in the aneurysm itself. Coursing along the right side of the mesencephalon were 3 branches of the posterior cerebral artery, one of which extended posteriorly to the occipital lobe while the others ended blindly within the wall of the aneurysm. These latter vessels were occluded near their termination, and the inner surface of the sac showed only slight dimpling at the point of junction. On the left side the posterior cerebral arteries were tortuous and duplicated but continued to their normal distribution without association with the aneurysm.
This aneurysm compressed the mesencephalon severely, giving its dorsal surface a concave aspect. The aqueduct was compressed and shifted slightly to the left. The pineal gland lay superior to the anterior pole of the aneurysm.
Coronal sections of the brain revealed severe hydrocephalus, such that the white matter and cortex together measured in thickness up to only 1.5 cm. The basal ganglia, thalamus and hypothalamus were compressed and atrophic. The hydrocephalus involved the lateral ventricles symmetrically and the third ventricle; the fourth was of normal size. The cerebellum, pons and medulla were essentially normal save for pallor of the pyramids.
Microscopic Examination: A preparation of the channel which joined the right middle cerebral vein to the sphenoparietal sinus revealed it to have a typical venous structure although it was thin and stretched. The aneurysm of the vein of Galen had a thick media made up of loosely arranged, fibrous tissue in concentric array. Very little smooth muscle Aneurysm deep mid.
cere VII.
FIG. 2. Diagram of the ventral aspect of the brain with the cerebellum and brain stem removed.
was found in Masson preparations, and the elastic fibrils were also deficient. The straight and transverse sinuses were thickened due to the addition of a layer of well organized clot on the inner surface. Sections of the right posterior cerebral arteries which entered the wall of the aneurysm confirmed the presence of total occlusion by a loose mesh of fibrous tissue.
Nissl preparations of the cerebral cortex had a normal adult pattern . The narrow band of white matter was slightly hypercellular. Thin-walled, dilated venules were noted in several zones. The basal ganglia showed extensive neuronal loss. Flattening of the mesencephalon and compression of the aqueduct of Sylvius were strikingly shown in the microscopic section (fig. 4) . The pyramids of the medulla and the pyramidal tracts of the available uppermost portion of the spinal cord were pale in Spielmeyer myelin preparations, but there was no free fat.
In summary, there was a large, partially thrombosed aneurysm of the vein of Galen which communicated with the dilated straight sinus and caused hydrocephalus by compressing the aqueduct. A previous arterial contribution via anomalous posterior cerebral arteries was obliterated by old, well-organized thrombi. A venous channel connected the anterior cerebral venous system to the sphenoparietal sinus and accounted for the proptosis of the right eye and the dilatation of the extracranial veins.
DISCUSSION
The congenital aneurysms of the great cerebral vein of Galen as described in the 17 recorded cases and as seen in the present patient (table 1) have one There is a slight predominance of males (11 cases) over females, but this difference is not statistically significant. The ages varied from 1 month to 43 years. Four of the aneurysms, all in the older age group, contained calcific deposits. Arteriography was diagnostic in the 10 cases in which it was performed. The aneurysm was visualized following carotid injections in 8 patients while 2 were seen only after vertebral angiography. In the present case ventriculography was misleading the first time, having suggested a thalamic neoplasm, and may well have been at least a contributory cause of death the second time.
Evidence of subarachnoid bleeding was present during life in 6 patients. In one there were at least 3 hemorrhagic episodes. These occurrences had no relationship to age.
Reparative surgery was carried out in 7 instances. In 3 cases (3, 6, 7) the carotid artery and/or its branches in the neck were ligated. One of these patients died 6 weeks after operation while the other 2 survived at least 2 and 3 years respectively without further subarachnoid hemorrhage. In 3 patients (5) the adjacent contributing arteries were attacked. All of these latter cases also survived, manifesting some improvement and no subsequent bleeding. It is to be noted in conjunction with this treatment that the patient described in this paper had a spontaneous closure of the corresponding arteries without apparent clinical benefit. Ligation of the arterial supply would seem to prevent recurrent subarachnoid hemorrhage but its value with regard to hydrocephalus is questionable.
SUMMARY
A case of arteriovenous aneurysm of the vein of Galen is presented and the previously recorded 17 cases are reviewed.
